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Standard Model of Computational Analysis 
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Growth of Sequence Data 



Growth of Sequence Data (CG Hub) 

Date 

Gi
ga

by
te

s 
(G

B)
 



Multiple orthogonal data types 



Limitations of the standard model for large data sets 

• Assuming the 2.5 PB TCGA data set 
 

• Storage and Data Protection cost approximately 
$2,000,000 per year. 
 

• Downloading TCGA data at 10 Gb/sec = 23 days 
 

• Size + high dimensionality = high computational 
requirements that grow quickly 



IT limitations in the real world 

http://ncip.nci.nih.gov/nci-cloud-initiative  

http://ncip.nci.nih.gov/nci-cloud-initiative


Major Themes of 68 Responses to Letter 
• Data access 
• Computing capacity 
• Data interoperability 

 

• Training 
• Usability 
• Governance 

 
 



Biomedical Cloud Alternative 

Secure Computational Capacity 
Pre-loaded Data 

U N I V E R S I T YU N I V E R S I T Y U N I V E R S I T YU N I V E R S I T Y

Program B Program A Results B Results A 



API 
 

Data Access 
Security 

Resource Access 

Logical View of a Cloud 

Core Data 

(From Data 
Commons) 

User Data 

Computational  
Capacity 



A full cancer data pipeline 
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Secure Computational Capacity 
Pre-loaded Data 
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Project Schedule and Deliverables 

Selection Design Construction Evaluation 

Announcement 
Responses 
Peer Review 
Contract negotiations 
Award 

 

3 Months 
 
Detailed Design Documents 

 

12 Months 
 
Implement cloud 
Develop API 
Develop initial user programs 
Create operational cost estimates 

 

6 Months 
 
Provide cloud to researchers 
NCI evaluations 
Community evaluations 

 



Considerations – Design and Intellectual Property 

• All possible designs will be considered, whether they use 
commodity cloud technology, specialized 
implementations using dedicated, commodity hardware, 
or specialized hardware. 
 

• Designs must be released under a non-viral, open 
source license that allows any entity to implement a 
version of the cloud for either commercial or non-
commercial use. 
 

• Commercial products can be used so long as they are 
available under standard commercial terms and do not 
inhibit the IP rights needed by the NCI 



Considerations: Extensibility and Interoperability 

• Initial clouds will focus on a set of “core 
datatypes” 
 

• Cloud Designs must be capable of extending to 
additional datatypes without major refactoring of 
the existing system (extensibility) 
 

• Cloud designs should be interoperable to the 
maximum degree practical 

 



Considerations: Scalability and Sustainability 
• Scalability: Clouds must be designed to support 

expansion of up to 100 fold in the areas of data size and 
usage 
 

• Sustainability: Cloud deliverables include a sustainment 
plan that includes cost assessments for operating at 
current scale and at 10- and 100-fold increases in 
storage, compute and usage. 
 

• Operational costs in production modes will vary based 
on the technical solution 
– Commodity clouds: Low capital/higher operating expenses 
– Dedicated hardware: High capital costs, lower operating 

costs 
 

 
 
 



Considerations: Acquisitions and Evaluations 

• Acquisition via Broad Agency Announcement 
– Allows for maximum flexibility/creativity 
– Selection utilizes peer review  

• NCI testing and evaluation 
– Did the system meet the requirements that existed within the 

individual proposals 
– How effective is the system at carrying out the core use cases 

• Community based testing 
– Which systems did community members like using? 
– Use challenge.gov/TopCoder type contests to incentivize 

experimentation with the clouds 
• Sustainability 

– Evaluate cost and sustainment models for various clouds 
 

 

No expansion of clouds until reviewed by 
appropriate groups (NCAB ad hoc Informatics 

Working Group, SPL, NCAB/BSA, etc.) 



Possible Models for Long-Term Support 
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Operation and Modernization Strategy 
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Cost Estimate 
• Design and implementation 

– $3,000,000 - $5,000,000 per cloud pilot (FY 14) 
 

• Evaluation period 
– $500,000 per cloud pilot for operations (FY15) 

 
• Operational phases (if successful) 

– $3,000,000 - $5,000,000 per cloud (FY16 and beyond) 
 

• Estimates are widely variable due to the large number of 
options (commodity clouds vs. dedicated hardware, etc.) 
inherent in the design of a new capability 
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